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Reagent container. 



© Apparatus and a method for orienting a reagent container 
(1 0) in a rack (24) so that the label (38) on the container always 
points towards the user is provided. The container (10) has an 
external surface at least a portion of which has an asymmetric 
perimeter which has mirror symmetry about at most one axis, 
said perimeter lying in a plane substantially parallel to the 
base of the container. The rack (24) has an aperture having 
essentially the same asymmetric perimeter as the container 
and a size which permits the container to be received in the 
01 aperture in only one orientation. In certain preferred embo- 
^ diments. the asymmetric perimeter is D-shaped. the container 
has a cavity (22) with inwardly sloping sides and the container 
includes an integral sight glass (32) by which its contents can 
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REAGENT CONTAINER 



This invention relates to containers and in par- 
ticular to containers for carrying and dispensing bio- 
logical and pharmaceutical reagents and the like. 

Numerous containers are known in the art for holding 
and dispensing reagents. Notwithstanding the wide variety 
of configurations known, the presently available containers 
still exhibit numerous deficiencies. One problem area 
involves applying and reading labels on the containers. For 
example, when small amounts of reagent have been supplied in 
the past, small reagent containers have typically been used. 
These containers have small external surface areas and thus 
very little room has been available for proper labeling of 
the container. For both large and small containers, there 
has been a long standing problem regarding orienting one or 
a group of containers in such a way that their labels always 
face the user so that the user can readily read the label and 
thus select the appropriate reagent. 

In addition to labeling problems, the prior art 
containers have been especially deficient with regard to the 
dispensing of small amounts of reagent. As mentioned above, 
small reagent volumes have typically meant small reagent 
bottles. Such bottles are difficult to hanole and manipu- 
late. Jn particular, it is difficult to pipette reagents, 
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in many cases, radioactive reagents, from such small con- 
tainers. Also, irrespective of the initial amount of 
reagent included in the container or the size of the con- 
tainer, in all cases it has been difficult to remove the last 
portion of the reagent from the bottom of the container by, 
for example, pipetting. , 
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In view of the above state of the art regarding 
containers for biological and pharmaceutical reagents and 
the like, it is an object of the present invention to provide 
improved containers for such reagents. 

More particularly, it is an object of this invention 
to provide a method and apparatus for holding a container in 
a pre-determined orientation, so that, for example, a label 
on the container will point toward the user. 

It is an additional object of the invention to 
provide containers specifically suited to holding and dis- 
pensing small quantities of biological and pharmaceutical 
reagents and the like, including providing a relatively 
large external surface for labeling such containers. 

It is a futher object of the invention to provide a 
reagent container which is easily manipulated by the user. 

It is another object of the invention to provide a 
reagent container whose contents can be removed by pipetting 
even when only a small portion of the contents remains in the 
container. 

It is another object of the invention to provide a 
container having an integral sight glass for determining the 
amount of contents remaining in the container. 

To achieve these and other objects, the invention, in 
accordance with one of its aspects, provides a method for 
holding a container in a pre-determined orientation com- 
prising the steps of: (a) providing a container which 
includes a body having an external surface a portion of which 
has an asymmetric perimeter which has mirror symmetry about 
at most one axis, said perimeter lying in a plane sub- 
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stantially parallel to the base of the container; and (b) 
providing means for holding the container which includes an 
aperture for receiving the container, said aperture having 
(Da perimeter of essentially the same shape as the perim- 
eter of the asymmetric portion of the external surface of the 
container, and (2) a size such that the container cannot be 
rotated through more than about 90 ' when the asymmetric 
portion of the external surface of the container is received 
in the aperture. 

In accordance with another aspect, the invention 
provides a container which comprises a body having an 
internal surface and an external surface, said -surfaces 
being joined at a rim which forms the opening of the 
container, a portion of the internal surface defining a 
cavity for holding the contents of the container and a 
portion of the external surface having an asymmetric perim- 
eter which has mirror symmetry about at most one axis, said 
perimeter lying in a plane substantially parallel to the 
base of the container. 

In accordance with a further aspect, the invention 
provides a holder for a container which has an external 
surface which includes a portion having an asymmetric pe- 
rimeter which has mirror symmetry about at most one axis, 
said perimeter lying in a plane substantially parallel to 
the base of the container, comprising a body having an 
aperture for receiving the container, said aperture having 
(Da perimeter of essentially the same shape as the perim- 
eter of the asymmetric portion of the external surface of the 
container, and (2) a size such that the container cannot be 
rotated through more than about 90* when the asymmetric 
portion of the external surface of the container is received 
in the aperture. 

In accordance with certain preferred embodiments of 
the invention, the asymmetric perimeter is D-shaped, the 
container's cavity has inwardly sloping sides and the con- 
tainer includes an integral sight glass by which its con- 
tents can be viewed. 
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The accompanying drawings, which are incorporated in 
and constitute part of the specification, illustrate the 
preferred embodiments of the invention, and together with 
the description, serve to explain the principles of the 
invention. It is to be understood, of course, that both the 
drawings and the description are explanatory only and are 
not restricitve of the invention. 
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Figure 1 is a perspective view showing a rack and 
three containers constructed in accordance with the present 
invention. 

Figure 2 is a front view of one of the containers 

shown in Figure 1. 

Figure 3 is a back view of one of the containers shown 

in Figure 1. 

Figure 4 is a top view of one of the containers shown 
in Figure 1. 

Figure 5 is a cross-sectional view of one of the 
containers shown in Figure 1 along lines 5-5 in Figure 4. 

Figure 6 is a perspective view of a container con- 
structed in accordance with the present invention and in- 
cluding an integral sight glass. 

Figure 7 is a front view of the container shown in 

Figure 6. 

Figure 8 is a back view of the container shown in 
Figure 6. 

Figure 9 is a top view of the container shown in 
Figure 6. 

Figure 10 is a cross-sectional view of the container 
shown in Figure 6 along lines 10-10 in Figure 7. 

Figure 11 is a cross-sectional view of the container 
shown in Figure 6 along lines 11-11 in Figure 9. 

Figure 12 is a top view of a portion of the rack of 
Figure 1 showing the aperture formed in the rack for re- 
ceiving the container. 

Figure 13 is a cross-sectional view of the rack of 
Figure 1 taken along lines 13-13 of Figure 12. A side view 
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of the container is included in Figure 13 to show how the 
container is received in the rack's aperture. 



/ 



/ 



/ 



/ 



/ 



/ 



0136125 



With reference now to the drawings, wherein like 
reference characters designate like or corresponding parts 
throughout the several views, there is shown in Figures 1-5 
a container 10 having a D-shaped outer perimeter. As shown 
most clearly in Figure 1, a plurality of containers. 10 is 
held in rack or holder 24 so that the flat side of the D faces 
the user. In this way, the portion of label 38 associated 
with the flat side of the D always faces the user when the 
container is in the rack. Also, for cap 40 fully screwed 
onto container 10, the printing on label 58 attached to the 
cap will similarly always face the user. Accordingly, 
either or both of these labels can be used to provide 
; ^ critical information regarding the contents of the con- 
; tainer so that the user can quickly and accurately select the 
\ reagent container he wants. 

Reagent container 10 includes body 12 having ex- 
ternal surface 18 and internal surface 16, which surfaces 
are joined at rim 14 to form opening 20 for receiving the 
contents of the container. A portion of internal surface 16 
defines cavity 22 for holding the contents of the container. 
At least a portion of surface 18 has an asymmetric perimeter 
in a plane substantially parallel to the base of the con- 
tainer, e.g., is D-shaped in transverse cross-section. 
Preferably, external surface 18 includes rib 34 extending 
around the base of the container. This rib tends to stiffen 
the overall structure of the container and, as described 
below, is used to retain the container in rack 24. 

Although body 12 of container 10 can be made solid, 
it preferably includes internal wall 28 and external wall 
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30, which are spaced from each other. Internal wall 28 forms 
cavity 22, and external wall 30 has a D-shaped perimeter. 
Constructing body 12 out of an internal and an external wall, 
rather than making it solid, reduces the amount of material 
required to form container 10 and thus reduces the cost of 
the container. 

By means of internal wall 28 and external wall 30, a 
series of containers 10 can be conveniently constructed . 
having internal walls of various sizes and shapes to produce 
cavities 22 of various sizes and shapes, but having external 
walls all of .the same size and shape* This is one of the ways 
in which the present invention provides containers espe- 
cially suited for holding and dispensing small " reagent 
volumes. Specifically, in accordance with the invention, . 
external wall 30 is held at a size convenient for manipula- 
tion by the user, while internal wall 28 is reduced in size j 
to a size appropriate for holding a small reagent volume, j 
Also, in this way, containers for small reagent volumes are \ 
provided which have a relatively large external surface for 
labeling purposes, much larger than what would be the case 
if the external wall was essentially the same size as the 
internal wall. It should be noted that although it is most 
convenient to prepare the series of containers having cav- 
ities of different sizes using the two wall construction, 
the same result can be achieved with a solid body 12, at the 
expense of additional material. 

As shown most clearly in Figure 5, cavity 22 pref- 
erably has sides which slope inwardly as one proceeds from 
opening 20 to the bottom 42 of the cavity. Having the sides 
of cavity 22 slope inwardly both makes the container espe- 
cially suitable for holding small amounts of reagent and, j 
irrespective of the amount of reagent, allows the lasO 
portion of the reagent to be conveniently removed from thej 
container by, for example, pipetting. The sloping sides\ 
guide the tip of the pipette to the region still containing 
reagent, as well as increasing the height of the reagent sc 
that the tip of the pipette remains submerged in reagent even 
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for very small remaining volumes of reagent. 

Figures 6-11 show an additional embodiment of the 
invention wherein the spacing between internal wall 28 and 
external wall 30 is reduced to form sight glass 32 whereby 
the contents of the container can be readily viewed from the 
outside of the container. As shown most clearly in Figure 
10, in an especially preferred embodiment of the invention, 
external wall 30 and internal wall 28 are joined together at 
the location of sight glass 32 to provide essentially a 
single layer of material between the outside- and inside of 
the container so as to further increase the visability of the 
contents to the user. 

Containers 10 can be closed by various means. The 
figures illustrate the use of a screw cap 40 which engages 
a screw thread 36 formed in the neck portion of external 
surface 18. If desired, screw cap 40 can include an integral 
pump mechanism (not shown) or other device to aid in dis- 
pensing the contents of the container. 

Container 10 can be formed out of a variety of 
materials, including polypropylene, polyethylene and poly- 
ethylene terephthalate. A particularly preferred material 
for container 10 is polypropylene. 

Turning now to the construction of rack 24, as shown 
most clearly in Figures 12-13, the rack includes body 56 
comprising frame 46 into which has been slid liner 44. Frame 
46 is preferably made out of cardboard or a similar material 
and liner 46 is preferably made out of a yieldable plastic 
material, such as polystyrene. 

Frame 46 has a series of apertures 54 formed therein, 
one aperture for each container to be held in the rack. 
Liner 44 has a similar set of apertures 26, the apertures in 
the frame and the liner being in alignment when the frame and 
the liner have been united to form rack 24. The apertures 
in both the frame and the liner have the same D-shape as the 
perimeter of the asymmetric portion of external surface 18 
of container 10. Moreover, these apertures are sized such 
tha t the con fa i * v, 0 <r *■ a ~ * - » 
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st) • when the asymmetric portion of the external surface of 

the container is received in the aperture. In one of its 

preferred embodiments, as described below, container 10 is 

in fact not free to rotate at all within aperture 26 in liner 

44 because of the yieldable engagement of inwardly-directed 

protuberances 48 formed in the walls of aperture 26 against 

outwardly extending rib 34 formed in the external surface 18 

of container 10, 

Containers 10 are inserted in holder 24 by aligning 
the asymmetric perimeter of the external surface 18 of 
container 10 with the similar perimeters of apertures 54 and 
26 formed in frame 46 and liner 44, respectively. - That is, 
the flat side of the D-shaped outer surface of the container 
is aligned with the flat sides of the apertures. The 
container is then passed through aperture 54 in frame 46 and 
is received by aperture 26 in liner 44. Protuberances 4 8 
slant slightly outwardly as shown most clearly in Figure 13. 
Rib 34 engages these protuberances and causes them to yield 
outwardly so that the bottom of the rib can be moved 
downwardly until it engages shoulder portion 52 of liner 44. 
During this process, protuberances 48 snap back over rib 34 
to firmly retain container 10 in rack 24. 

Although rack 24 has been shown as formed from two 
parts, i.e., frame 46 and liner 44, it is to be understood 
that racks having a variety of other configurations can be 
used with the present invention, provided they have aper- 
tures of the appropriate configuration. In the same vein, 
engagement of protuberances on the rack with a rib on the 
container is obviously not required to practice the present 
invention. 

Most preferably, the external surface 18 of con- 
tainer 10 has a D-shaped perimeter as shown in the various 
figures. This provides a container which is conveniently 
held by the user with his thumb along the flat side of the 
D and with his fingers rapped around the curved side of the 
D. This makes the container extremely easy to handle in such 
procedures as pipetting. 
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It is to be understood, however, that the externa] 
surface 18 of container 10 can have other configurations 
besides a D shape. In general, so that the container will 
go into the rack in only one orientation, both the container 
and the apertures in the rack should have a perimeter which 
has mirror symmetry about at most one axis. A D-shaped 
perimeter satisfies this requirement, in that, it has one 
axis of mirror symmetry, the axis passing through the 
midpoint of the flat side of the D, but no other axes of 
mirror symmetry. A rectangle, on the other hand, has two 
axes of mirror symmetry (one passing through the midpoints 
of the long sides of the rectangle and one passing through 
the midpoints of the short sides of the rectangle),- and thus 
does not satisfy the mirror symmetry requirement and cannot 
provide the orientation aspects of the present invention. A 
circle and an equilateral triangle similarly do not satisfy 
the one axis of mirror symmetry requirement. An isosceles 
triangle, a trapezoid and a completely asymmetric perim- 
eter, in contrast, do satisfy the requirement. However, the 
D-shape illustrated herein is preferred over these other 
shapes because the D-shape is more pleasing to hold and has 
a natural orientation in the user's hand, as described 
above . 

With the above and other modifications and varia- 
tions in mind, it is to be understood that within the scope 
of the appended claims, the invention may be practiced 
otherwise than as specifically described. 
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1. A container which comprises a body having an 
internal surface and an external surface, said surfaces 
being joined at a rim which forms the opening of the 
container, a portion of the internal surface defining a 
cavity for holding the contents of the container and a 
portion of the external surface having an asymmetric perim- 
eter which has mirror symmetry about at most one axis, said 
perimeter lying in a plane substantially parallel to the 
base of the container. 

2. The container of Claim 1 wherein the asymmetric 
portion of the external surface of the container is D- 
shaped . 

3. The container of Claim 1 wherein the cavity has 
inwardly sloping sides. 

4. The container of Claim 1 wherein the body includes 
an internal wall which forms the cavity and an external 
wall having the asymmetric perimeter. 

5. A series of containers according to Claim 4 wherein 
all of the containers have external walls of the same size 
and shape and at least one of the containers has an 
internal wall which defines a smaller cavity than the cavity 
of at least one of the other containers. 

6. The container of Claim 4 wherein the spacing between 
the internal and external walls of the container is reduced 
at one or more locations to permit viewing of the contents 
of the container. 
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7. The container of Claim 6 wherein the internal 

and external walls are joined at the one or more locations. 

8. The container of Claim 4 wherein the external wall 
includes an outwardly extending rib. 

9- A holder for a container in accordance with any of 
claims 1-8 which has an external surface which includes 
a portion having an asymmetric perimeter which has mirror 
symmetry about at most one axis, said perimeter lying in 
a plane substantially parallel to the base of the container , 
comprising a body having an aperture for receiving the 
container, said aperture having (1) a perimeter of 
essentially the same shape as the perimeter of the asymmetric 
portion of the external surface of the container, and (2) 
a size such that the container cannot be rotated through 
more than about 90° when the asymmetric portion of the 
external surface of the container is received in the aperture. 

10. The holder of Claim 9 wherein the aperture is 
D-shaped. 

11. The holder of Claim 9 wherein the body includes a 
plurality of apertures all of the same size and shape. 

12. The holder of Claim 9 wherein the asymmetric portion 

of the external surface of the container includes an outwardly 
extending rib and the walls of the aperture include a 
plurality of inwardly-directed, yieldable protuberance 
for engaging the rib. 
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FIG. 2. FIG. 3. FIG. 4. 
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FIG. 7. FIG. 8. FIG. 9. 
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A contcincr has internal and external surfaces joined at the 
mouth rim , part of the external surface having an asymmetric 
perimeter vvilh mirror symmetry about one axis only , with the 
perimeter in a plane parallel to the container base. 

The container prof, has inner and outer walls, the inner 
forming a cavity with inclined downwardly- converging sides. 

The asymmetric pari of the external surface is prcf. D- 
shaped and the spacing between walls is reduced at one or 
more locations where the walls are joined to permit viewing of 
the contents. 

A series of such containers is pref . identical externally 
but may vary in cavity size. 

A holder for containers pref. has apertures which are 
similarly asymmetrically shaped so that a container can be 
inserted in one orientation only. 
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